We used 59 biographical variables to create a "bio-index" for forecasting U.S. presidential elections. The bioindex method counts the number of variables for which a candidate rates favourably, and the forecast is that the candidate with the highest score would win the popular vote. The bio-index relies on different information and includes more variables than traditional econometric election forecasting models. The method can be used in combination with simple linear regression to estimate a relationship between the index score of the candidate of the incumbent party and his share of the popular vote. The study tested the model for the 29 U.S. presidential elections from 1896 to 2008. The model"s forecasts, calculated by cross-validation, correctly predicted the popular vote winner for 27 of the 29 elections; this performance compares favourably to forecasts from polls (15 out of 19), prediction markets (22 out of 26), and three econometric models (12 to 13 out of 15 to 16). Out-of-sample forecasts of the two-party popular vote for the four elections from 1996 to 2008 yielded a forecast error almost as low as the best of seven econometric models. The model can help parties to select the candidates running for office, and it can help to improve on the accuracy of election forecasting, especially for longer-term forecasts. 
This study examines the extent to which knowledge of biographical and demographic information about candidates allows for predicting the outcomes of U.S. presidential elections.
Such an approach might prove useful for the selection of candidates as well as to improve the accuracy of election forecasts, especially long-term forecasts.
The index method
To address this problem, the data are analyzed with the index method. The index method asks analysts to prepare a list of key variables and to specify from prior evidence whether the variables are favorable (+1), unfavorable (-1), or indeterminate (0) in their influence on a certain outcome. Alternatively, the scoring can be 1 for a positive position and zero otherwise. Then, the analysts simply add the scores and use the total to calculate the forecast.
Researchers have used the index method for various types of forecasting problems. For example, Burgess (1939) applied the index method to predict the success of paroling individuals from prison. For each of 25 factors, the author rated whether the factor is "favorable" (+1) or "unfavorable" (0) and calculated an index score to determine the chance of successful parole.
The beginnings of the index method trace back to Benjamin Franklin. On September 19, 1972 , Franklin wrote a letter to his friend Joseph Priestly, in which he described "a method of deciding doubtful matters" that works similar to the index method (in Sparks, 1856, p.20) .
Unlike Franklin"s method, this study does not give consideration to the magnitudes of the ratings or to the effect size of the variables. While these issues can be addressed, prior research suggests that such factors have little impact on accuracy. Based on their analysis of linear models for four decision-making problems, Dawes and Corrigan (1974) concluded that the key to accuracy for non-experimental data in the social sciences is to select the proper variables and to assess the directions of effects.
Conditions for the index method
In using unit or equal weights, the analyst assesses the directional influence of a variable on the outcome by drawing upon evidence from prior research or experts" domain knowledge. If little knowledge exists, the analyst should question the relevance of including a variable in the model. Thus, the index method is particularly valuable in situations with good prior domain knowledge.
Analysts can incorporate an unlimited number of variables in an index model and can use whichever variables are relevant to the event being forecast. The ability to use all cumulative knowledge in a domain is an important advantage of the index method. One might call them "knowledge models."
In sum, the index method is valuable in situations involving many causal variables and good prior knowledge about the influence of the variables on the outcome. In contrast to the research on equal weights, the index method goes beyond a given set of data and enables the analyst to use all available knowledge.
Few researchers appear to be aware of the value of the index method. Prior to a talk at the 2009 International Symposium on Forecasting, the authors conducted a small survey to ask researchers in the forecasting field for their expectations about the relative performance of the index method, multiple regression, and step-wise regression in situations with a large number of variables and few observations. On average, the 13 experts who rated themselves as high on "expertise with forecasting methods" expected regression to yield the most accurate results, followed by the index method.
Use of the index method in election forecasting
Given that the number of potential variables is large and that a substantial body of knowledge exists about how certain factors influence voting, forecasting of U.S. presidential elections lends itself to the use of index models. In addition, data in this situation is limited to about 25 elections at most. Dana and Dawes (2004) analyze relative performance of multiple regression and unit weighting for five real social science datasets and a large number of synthetic datasets. The authors conclude that regression should not be used unless sample size is larger than 100 observations per predictor.
Cuzán and Bundrick (2009) apply an equal-weighting approach to three regression models: Fair"s equation (Fair, 1978) and two variations of the fiscal model (Cuzán and Heggen, 1984) . For the 23 elections from 1916 to 2004, the equal weighting scheme outperformed two of the three regression models -and performed equally to the third -when making out-of-sample predictions. For the full sample of 32 elections from 1880 to 2004, equal weighting yielded a lower mean absolute error than all three regression models. by only 0.3 percentage points --and was again more accurate than the out-of-sample forecasts derived from the same three models. Table 1 provides an overview of the 59 variables that were used to compose a biographical index model. Based on perceived wisdom and findings from prior research, these variables were expected to have an influence on election outcomes. Details on these variables, along with sources, are provided in Appendix 1. Table 1 about here
Biographical index

------------------------------------
One example of a biographical variable that has value in predicting election outcomes is the perceived facial competence of candidates. Todorov, Mandisodza, Goren and Hall (2005) presented 31 subjects with pictures of candidates running in U.S. House and Senate elections.
Based on one-second exposures, the subjects rated each candidate"s competence. Subjects who recognized a candidate were excluded. A few of the variables are fixed (e.g., height) while others are subject to change. For an example of variables that can be changed, consider the use of eyeglasses. A lab experiment found that people wearing eyeglasses are perceived to be more industrious, dependable, and honest (Thornton, 1944) . Findings from another lab experiment show that eyeglasses can enhance an individual"s perceived authority (Bartolini, Kresge, McLennan, Windham, Buhr and Pryor, 1988 ).
People might not consciously evaluate all relevant traits when selecting their leaders. An example is birth order. Newman and Taylor (1994) analyze samples of 45 male U.S. Governors and 24 Australian prime ministers. Compared to the population at large, the politicians in both samples were more likely to be first-born and less likely to be middle-born. Similarly, Andeweg and Van Den Berg (2003) show that single children were overrepresented among a sample of almost 1,200 Dutch politicians, whereas middle-children were underrepresented. Another example is the experience of traumatic or adverse events like the early loss of a parent. Simonton (1999) reports on various studies that found that geniuses from various fields are more likely to be orphaned than the remainder of the population. For example, one of these studies found that 15 of 24 British prime ministers were orphans.
In sum, empirical research supports the relevance of numerous biographical traits for the emergence of leaders. Given the large number of variables, the index method is an appropriate choice for predicting election winners based on biographical traits. 
Coding
Data
Biographical data were collected on the candidates of the two major parties that ran for office in the 29 elections from 1896 to 2008. All data refer to the candidate"s biography at the time of the respective election campaign, and were obtained from candidate"s biographies, fact books, encyclopedias and earlier studies. For more information see Appendix 1.
Predictive performance of the bio-index
The bio-index incorporates two ways for predicting the outcome of elections: (1) a simple heuristic to predict the election winner and (2) a quantitative model to predict the popular twoparty vote shares of the candidates running for office.
Heuristic based approach
To apply the heuristic, the analyst has to assess the direction for how a variable will influence the election outcome, assign values to the candidates, and then sum the values to calculate the index scores. The candidate with the higher bio-index score (B) is predicted as the winner of the popular vote. Table 2 shows the candidates" index scores in each election year. For the 29 elections, the heuristic correctly predicted the winner 27 times and was incorrect twice. Thus, the proportion of correct forecasts (i.e., hit rate) is 0.93. The heuristic did not predict Bill Clinton to succeed George Bush in 1992, and, in 1976, the forecast wrongly predicted Gerald Ford to win against Jimmy Carter. Table 2 about here
------------------------------------
Bio-index heuristic versus polls
Campaign -or trial heat -polls reveal voter support for candidates in an election.
Although polls are only assessments of current opinion or snapshots, their results are routinely interpreted as forecasts and projected to Election Day. For example, the trial-heat forecasting model by Campbell (1996) Table 3 , is the proportion of forecasts that correctly determined the election winner. Four times out of the last 19 elections, the final pre-election Gallup poll predicted the wrong candidate to win the election and thus yielded a hit rate of 0.79. By comparison, the bio-index heuristic failed twice for the same sample of 19 elections (a hit rate of 0.89). Table 3 about here
------------------------------------
Bio-index heuristic versus prediction markets
Prediction markets to forecast election outcomes have been popular since the late 19th century. Table 3 shows the hit rates of three well-established econometric models for which out-of-sample forecasts for early elections are available. The forecasts from these models were calculated by N-1 cross-validation. This means that the analyst used N-1 observations from the dataset to build the model and then made a forecast for the one remaining election. Abramowitz (1996) and Campbell (1996) times and achieve hit rates of 0.81 and 0.80, respectively. Compared to each of the three models, the bio-index heuristic yielded a higher hit rate, as shown in the last column of Table 3. In sum, the forecasts from the bio-index heuristic--made in January of the respective election year--yielded a higher hit rate than forecasts from polls, prediction markets, and econometric models.
Bio-index heuristic versus econometric models
Predicting the vote share
Bio-indexes can also be used to build a model for forecasting the incumbent party candidate"s percentage of the two-party vote. The relative bio-index score (P) of the candidate of the incumbent party represents the predictor variable. P is the percentage of variables that favored the candidate of the incumbent party and is defined as:
We estimated a simple regression model using V, the actual two-party vote share received by the candidate of the incumbent party as the dependent variable. Thus, the model predicts that an incumbent would start with 18% of the vote, plus a share depending on P. If the percentage of biographical variables favoring the incumbent goes up by 10 percentage points, the incumbent"s vote share will go up by 6.5%. Table 4 shows out-of-sample vote-share forecasts of the bio-index model, calculated by N-1 cross-validation. As with the heuristic-based approach, the model-based approach correctly predicted 27 elections and failed for the elections in 1976 and 1992. Over all 29 elections, the mean absolute error (MAE) of the bio-index model was 4.6 percentage points. Table 4 about here
Accuracy of the bio-index model
------------------------------------
The bio-index model"s forecasts of the winner were identical to those for the bio-index heuristic. Thus, the model"s hit rate outperformed the polls, prediction markets, and econometric models.
Bio-index model versus econometric models
Because the bio-index model provides vote-share forecasts, the model"s predictions can be compared to forecasts from econometric models. Given that the data are more extensive and more accurate for recent elections (remember that the econometric models suffer from small sample sizes), the comparison focuses on pure ex ante forecasts for the most recent four elections. That is, only data from elections prior to the respective election year were used for building the model. The bio-index model performed well compared to the seven econometric models. Even though the bio-index model made its forecasts many months before most other models, the model yielded a MAE almost as low as that yielded by the most accurate econometric model. Since the bio-indexes of candidates basically never change during an election campaign, the results would be identical if one would compare forecasts made at around the same time.
- --------------------------------- ------------------------------------ 
Discussion
The bio-index model relies on prior studies and domain knowledge for choosing variables. A closer look at the performance of the three econometric models listed in Table 3 supports the speculation that traditional election forecasting models have 
Bio-indexes as nomination helper
The bio-index method can issue its forecast as soon as the candidates are known -or even before, conditional on who might run for office. Thus, bio-indexes can advise candidates whether they should enter the race and can help parties in nominating their candidates. Parties should select the candidate who achieves a high index score--possibly conditional to a specific opponent.
Bio-indexes are simple to use and easy to understand. For predicting the winner, a simple heuristic can be used that does not require information from previous elections. Bio-indexes can also be used in combination with regression to allow for quantitative vote predictions.
The index model would also be useful for many other problems involving a large number of variables, small data sets, and a good knowledge base. Examples include selection problems such as predicting which CEO a company should hire, where to locate a retail store, which product to develop, or whom to marry.
Conclusion
The present study applies the index method to the 29 U.S. presidential elections from 1896 to elections, the bio-index heuristic and the bio-index model each correctly predicted the popular vote winner, a performance that is superior to polls, prediction markets, and three econometric models. In addition, the model"s ex ante forecasts of the popular vote for the four elections from 1996 to 2008 yielded a forecast error almost as low as the best of seven econometric models.
In using a different method and drawing on different information than traditional election forecasting models, the bio-index model can contribute to forecasting accuracy. Bio-indexes are simple to use, easy to understand, and can help political parties in nominating candidates running for office. Governors and 24 Australian prime ministers. Compared to the population at large, the politicians in both samples are more likely to be first-born and less likely to be middle-born. They find that beautiful candidates are more likely to win elections. Berggren et al. (2010) report a similar effect. In analyzing more than 10,000 visual assessments of almost 2,000
Finnish political candidates, the authors report a positive relationship between attractiveness and the received vote share of candidates. Attractiveness scores for 39 presidents were obtained from Simonton (1986 Explanations correlated with leadership (r = .23): seven studies find leaders to be heavier, whereas two studies find leaders to be lighter; another two studies find no difference.
